MALDI mass spectrometry of dye-peptide and dye-protein complexes.
Immobilized sulfonate dyes are widely used for protein separation and purification, but the mode of interaction between the dye molecules and the proteins is largely unknown. Here we show that specific noncovalent dye-protein and dye-peptide complexes can be observed using MALDI mass spectrometry. We prove that the interaction is prodominantly electrostatic and that it involves protonated sites of the peptides and proteins, including the NH2 terminus, and deprotonated SO3 groups of the dyes. Furthermore, we show that MALDI-MS of such complexes with a nonacidic matrix, p-nitro-aniline, can be used to determine the number of accessible basic sites of a protein or peptide in its folded structure. Our results are in good agreement with measurements of the same property done with electrospray ionization.